Intramuscular administration of AAV overcomes pre-existing neutralizing antibodies in rhesus macaques.
The seroprevalence of neutralizing antibodies (NAbs) to adeno-associated viral (AAV) vector capsids may preclude a percentage of the population from receiving gene therapy, particularly following systemic vector administration. We hypothesized that the use of intramuscular (IM) administration of AAV vectors might circumvent this issue. IM injections were used to administer AAV8 vectors expressing either secreted or non-secreted transgenes into mice and the influence of NAbs supplied by pre-administration of pooled human IgG on transgene expression was evaluated. We then studied the impact of naturally occurring pre-existing AAV8 NAbs on expression of a secreted transgene following IM vector delivery in rhesus macaques. Finally, we evaluated the ability to readminister AAV vectors via IM injections in rhesus macaques. In mice, the presence of AAV8 NAbs had no effect on gene expression in the injected skeletal muscle. However, liver transgene expression following hepatic distribution of the vector was ablated. In rhesus macaques, naturally occurring pre-existing AAV8 NAb titers of ⩽1:160 had no effect on expression levels of a secreted transgene after IM delivery of the vector. Additionally, readministration of AAV vectors was possible by IM injection into the previously injected muscle groups, with no effect on transgene expression by the original vector. Therefore, the presence of pre-existing NAbs in the human population should not preclude subjects from receiving gene therapy by IM administration of the vector so long as sufficient levels of secreted transgene expression can be produced without the involvement of liver.